Introduction
Tularemia, also called Ohara's disease, is an acute bacterial infectious disease caused by a pleomorphic, non-mobile, non-capsulated, small Gram negative coccobacillus and zoonotic bacterium, Francisella tularensis. This zoonotic bacteria has reportedly infected a wide range of wild animals (rabbits, hares, squirrels, muskrats, moles, skunks, beavers, deer), some domestic animals (sheep, cattle, cats), birds, some amphibians and many invertebrates (ticks, deer ies, mosquitoes). In the USA and especially the State of Arkansas, the most important reservoir hosts are rabbits, ticks and possibly squirrels. 1 Humans have occasionally been infected in rural areas, mainly the northern hemisphere. 2 
History
The rst report of F. tularensis infection, was described in 1911 by McCoy, 3 who isolated the bacteria in rodents, who had contracted a plague-like disease in Tulare County, California, USA. McCoy called this organism, Bacterium tularense. Francis (1921) 3 reported on seven bacteriologically conrmed cases of naturally occurring tularemia and in other cases of laboratory-acquired disease, Parker and Spencer (1974) 3 discovered the role of ticks in the transmission of tularemia. Ohara (1925) 3 described the disease in Japan and was able to reproduce the symptoms by voluntary inoculation of his wife. In recognition of Francis's life-long contributions to the study of tularemia, the American Medical Association nominated him for the Nobel Prize in Medicine. In 1959, the name of the organism's genus was changed to Francisella. 3 The peak observed incidence of tularemia occurred in 1939, and most present-day clinicians have never seen a case of this disease. 4 
Transmission and epidemiology
Three main biovars of F. tularensis are responsible for this zoonosis: the highly virulent biovar A (biovar tularensis), which is found mostly in Northern America and exceptionally in Europe; biovar B (palaearctica), which is not as virulent as biovar A and which is present in Europe, Asia and rarely, in Northern America; and biovar novicida, which has been considered a third biovar of F. tularensis. 5, 6 It can be transmitted to humans by insect vectors, such as ticks or deer ies, handling or ingestion of infected animal tissues, inhalation of infectious aerosol or the consumption of contaminated drinking water (the bacteria have been isolated from environmental sources such as the mud and water from streams and wells). Tularemia is an occupational hazard for humans who work as rabbit hunters, butchers, cooks, processors of frozen wild rabbit meat or pelts, agricultural workers, campers, sheep herders and shearers, mink ranchers, muskrat farmers and occasionally laboratory technicians. Tularemia has also been reported in urban areas, as well as rural areas. Evisceration of animals infected with tularemia provides ample opportunity for contamination of the workers' skin. 7 Transmission of tularemia between humans occurs, but only occasionally, 8, 9 and has been reported occurring in the same family. 10 Approximately 12 cases occur annually in the USA and approximately 25 per cent of cases occur in children six years of age or younger. 11 During the period 1975-1990, 105 cases of tularemia have been reported to the nationwide noti cation system for infectious diseases in Norway.
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Infective agent Recent bio-terror attacks and other world events have focused the medical community's attention on infective agents that might be used in biological warfare. One of these potential biological weapons is F. tularensis. 13 For potential bio-terrorism-related conditions that are endemic and have low incidence, the use of nontraditional surveillance methods and complementary data sources may enhance our ability to rapidly detect changes in disease incidence. 14 tularemia have symptoms or signs localized to the head and neck region, 5, 15, 16 but only a few reports have been published in journals of our speciality. 1, 3, 5, 7, 10, 13, 16, 17 
Histopathology
The lesion consists of a granulomatous reaction that in some cases may have a frankly tuberculoid appearance, in particular in the more chronic lesions, but the necrosis is more liquefactive than caseous. The widespread necrosis with polymorphs, lymphocytes and multinucleated giant cells is surrounded by radially arranged epithelioid cells and brosis.
Clinical manifestations
The clinical manifestation of tularemia may vary from asymptomatic illness to fulminant toxaemia with septic shock, and presentation is dependant on the organism and the route of transmission. Symptoms may include fever, tonsillitis, painful cervical adenitis, ulcers, chill, fatigue and headache. The manifestations of tularemia are traditionally classied into different clinical types depending on the route of transmission: ulceroglandular, glandular, oropharyngeal, oculoglandular, typhoidal and pneumonic tularemia. Table I tabulates the six forms of this disease as currently identi ed and their estimated relevant incidences. 18 Thus the most frequent clinical presentations are the ulceroglandular, glandular and oculoglandular forms, which occur after the individual has handled affected animals. Pharyngeal infections after ingestion of inadequately cooked meat or contaminated water have been reported. Apart from oropharyngeal (and oculoglandular) tularemia, the main symptoms and signs of both the ulceroglandular and the glandular form may be seen in the head and neck region. F. tularensis can also cause lung infections 19 after inhalation of infectious aerosols or systemic illness, such as typhoidal tularemia. When there is pulmonary involvement, it is accompanied by pleural disease. There have been reported cases of bacteraemia caused by F. tularensis world-wide, mainly in the USA and more frequently in Northern EuropeNorway and Sweden. These cases have been associated with underlying immunode ciencies in some cases, but other cases are associated with underlying penumonia.
Otolaryngological presentations
In otolaryngological practice, tularemia may manifest with a variety of clinical features which, in many instances, are dif cult to recognize as they are nonspeci c, such as fever and cervical lymphadenopathy. The oropharyngeal form of tularemia should be considered in the differential diagnosis of cases with tonsillo-pharyngitis with accompanying extensive necrotic cervical lymphadenitis, 16, 20 in particular, tularemia should be considered in patients who do not respond to penicillin treatment, even in areas where it is not endemic. 17 The differential diagnosis for such clinical symptoms includes: cat scratch disease, Lyme disease, tuberculosis, diphtheria, infectious mononucleosis, fungal and rickettsial infections, lymphoma and leukaemia. 1, 21, 22 Cervical lymph nodes may be the seat of the typical granulomatous reaction when the site of the infection is the face.
Radiological imaging
The radiological imaging features of tularemia are not speci c. 17 Enlarged lymph nodes with central necrosis may be well demonstrated by magnetic resonance imaging (MRI), associated with hypertrophy of the tonsils, adenoids and lymph nodes in children.
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Con rmatory diagnosis
It is dif cult to make a nal diagnosis of tularemia and it is frequently delayed because of its relative rarity and the inconsistency of its characteristics. 13 A history of having handled rabbits should suggest the possible diagnosis in the rst instance. The conrmatory diagnosis is made by nding the organisms in material from infected tissues and is supported by a rise in haemagluttinin titres. A result is positive when there is a single titre of 1:160 or greater. 13 Patients with tularemia usually develop a diagnostic titre two to four weeks after the onset of symptoms. The white blood count is usually normal. If a tissue biopsy is taken from a tularemic lymph node or abscess, the histopathologic ndings may be proven by the use of uorescence-labelled antibodies. Newer techniques, such as polymerase chain reaction, enzyme-linked immunoassay, and pulsed-eld gel electrophoresis are reported to be quicker and more sensitive. 24, 25 Treatment and prevention Several antibiotics such as streptomycin, gentamicin, or chloramphenicol have been shown to be effective in the treatment of tularemia. Intramuscular streptomycin (10 mg/Kg twice daily for 14 days) has been considered the management of choice. F. tularensis is resistant to b -lactam antibiotics, including ceftriaxone. 26 Surgical drainage of any uctuant abscess is also indicated. 13 Limaye and Hooper 27 have found that cipro oxacin was effective in treating tularemia in immunosuppressed patients. A live attenuated vaccine strain (LVS) has been used in humans as an investigational new drug and does appear to induce a protective response. 28 
Conclusion
Considering that many cases of tularemia are characterized by head and neck symptoms, otolaryngologists should be familiar with the diagnosis and management of this disease.
